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(54) METHOD AND APPARATUS FOR CLEANING BARN EFFLUENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cleaning barn effluent whereby a large amount of effluent 
can be treated; humic substances can be oxidatively 
decomposed economically; and the concentration of 
trihalometanes as a by-product is kept low enough to 
meet the effluent standard by adding a chloride and 
causing electricity to flow through while the pH is being 
adjusted to a specified value with an alkali agent when 
decomposing organic substances contained in an 
effluent formed by the activated sludge treatment of a 
barn sewage. 

SOLUTION: A barn effluent 2 after an activated sludge 
treatment is transferred to a filtration vessel 4 to be 
adsorbed by a filtering material 5 and then is put into an 
electrolysis vessel 6 and a reaction vessel 13. An 
aqueous halogen compound solution, e.g. an aqueous 
common salt solution, from a chemical liquid vessel 9, is 
injected into the effluent 2 to be treated; some alkali 
agent is added to an aqueous solution adjusted so that 

the concentration of common salt is kept higher than 3% to prevent an electrode from being 
damaged, thus adjusting the pH to 6-7; and a rectifier 12 is switched on. After 30 min of 
electrolysis, an electrolytic solution 8 is injected into 10-50 times as much effluent 2, which is 
transferred from the filtration vessel 4 and stored in a reaction vessel 13, and is stirred with a 
stirrer 1 7 to be homogeneously mixed. Sodium hypochlorite synthesized in the electrolysis 
vessel 6 emits nascent oxygen as an oxidizing agent to oxidatively decolor huminic substances, 
a coloring component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The art of the wastewater characterized by energizing in carrying out electrolysis 
processing of the organic substance under wastewater which carried out activated sludge 
treatment of the sanitary sewage drained from a barn, the alkali chemicals after addition 
adjusting a chloride to pH 6~8. 

[Claim 2] The art of the wastewater characterized by in oxidizing the organic substance under 
wastewater which carried out activated sludge treatment of the sanitary sewage discharged from 
a barn adding the chloride of 3% or more of amount which does not give a damage to an 
electrode, and carrying out mixed stirring of the non-electrolyzed wastewater liquid of an amount 
ten to 50 times to the liquid which carried out electrolysis processing. 

[Claim 3] The art of the wastewater characterized by in carrying out decomposition clearance of 
the trihalomethane which carries out the byproduction of the organic substance under 
wastewater which carried out activated sludge treatment of the sanitary sewage discharged from 
a barn after electrolytic oxidation processing putting a photocatalyst into a net basket, dipping 
into reaction mixture during oxidation reaction, and irradiating ultraviolet rays near it. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out oxidative degradation of the organic substance 
contained during wastewater by irradiating the bottom ultraviolet rays of sodium hypochlorite 
existence, and it relates to the process which carries out decomposition clearance of the 
trihalomethane which carries out a byproduction in this process on the photocatalyst solid-state 
front face by which UV irradiation was carried out at the same time it removes the coloring 
component under wastewater. 
[0002] 

[Description of the Prior Art] Generally the sanitary sewage discharged from barns, such as a 
cow and a pig, is discharged after the clarification processing by active sludge. However, it is 
greatly regarded as questionable from the field of environmental pollution and life insurance to 
the discharge after such [ in recent years ] processing. 

[0003] the wastewater from the clarification treatment facility of the zootechnics sanitary 
sewage — the difference of concentration — that — thin yellow thru/or blackish brown are 
presented. The key factor of this coloring is humus (the last compound of the organic substance) 
contained underwater, and when the treated water containing this humus is discharged to a river, 
it it not only destroys natural environment and natural ecosystem, but affects people's life-form 
voice. That is, although it is chlorinated for disinfection when purification plant is located on the 
lower stream of a river of a river, humus and chlorine react and the trihalomethane which is 
harmful matter generates. Trihalomethane is not allowed to contain mostly from the clarification 
treatment facility to the wastewater itself naturally. 

[0004] Therefore, there are very few contents of (1) humus from the clarification treatment 
facility of the barn sanitary sewage to treated water, and it will be required socially from now on 
that wastewater is not coloring and that deer content of the (2) trihalomethane should not be 
carried out very only. 

[0005] The approach of the former many has been tried about decolorization of wastewater of 
(1). For example, coagulating sedimentation, an activated-charcoal-absorption method, a 
demarcation membrane method, the ozone approach, the hydrogen-peroxide method, the 
ultraviolet-rays oxidation style, the chlorine-based oxidizer method, etc. are learned. 
[0006] First, coagulating sedimentation is mixed [ wastewater and ], makes flocculants, such as 
an aluminum sulfate, a polyaluminum chloride, a ferrous sulfate, and ferric sulfate, react, and 
carries out coagulation sedimentation of the coloring component, and although it is the approach 
of making a supernatant discharging, there is a fault whose process which processes a 
coagulation sedimentation object increases. 

[0007] Although an activated-charcoal-absorption method is an approach of making a coloring 
component sticking to activated carbon through wastewater, the shortness of the life that the 
adsorption capacity force of activated carbon is restricted is fatal. Therefore, there is also a 
problem which discards deed used activated carbon frequently about exchange, and it is not 
practical including profitability, either. 

[0008] Although a demarcation membrane method is a technique which carries out filtration 
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clearance of the matter as a coloring component, in the barn waste water treatment also with 
many amounts of filtration where the concentration of a coloring component is high, it is easy to 
carry out blinding, reprocessing of condensation liquid is also needed, and it is not desirable in 
respect of practicability. 

[0009] Although it is the approach of an ozone approach making generate high-concentration 
ozone with an ozonizer, making it carry out aeration during wastewater, and decolorizing by the 
oxidizing power of ozone, since very high-concentration ozone is needed for processing of a high 
chromaticity like barn wastewater, high concentration ozone has economically the fault for which 
new ozonization is needed. 

[0010] Processing speed is quite slow although a hydrogen-peroxide method is the approach of 
carrying out oxidative degradation of the coloring component by the hydroxy radical generated 
by disassembly of hydrogen peroxide solution. Then, although ultraviolet rays are used together 
or other drugs and combination with a technique are also examined, it is inferior to barn 
wastewater of a large quantity in capacity. 

[0011] Although the ultraviolet-rays oxidation style is based on a wavelength region irradiating 
and decomposing into an organic substance while draining the ultraviolet rays of the short 
wavelength which is 254nm, it also has the difficulty resolvability organic substance and is quite 
difficult. Then, it inquires using the lamp which also emits using together with other approaches, 
and the short wavelength of 1 85nm which generates ozone etc. however, this approach — a 
short time — a large quantity — it is difficult for carrying out waste water treatment. 
[0012] A chlorine-based oxidizer method is learned as an approach of oxidizing the organic 
substance chemically by sodium hypochlorite etc., and it is known widely that it is effective in 
oxidizing the organic substance leading to COD or BOD and a chromaticity component. However, 
it is thought that a running cost is large, and when there is much quantity of water to be treated, 
generally it is not used. Moreover, treated water is anxious about generation of the harmful 
trihalomethane by the reaction with the organic substance, and it is not considered a desirable 
process. 
[0013] 

[Problem(s) to be Solved by the Invention] Although there is the decolorization effectiveness of 
barn wastewater, respectively, many above-mentioned approaches lack in the throughput of a 
large quantity for a short time, or a problem is in profitability, they need secondary treatment, 
carry out the byproduction of the harmful matter, or have merits and demerits. It is making for a 
chlorine-based oxidizer method to take up as most desirable approach to top priority in 
consideration of the approach of having the decolorization effectiveness of a large quantity in 
many above-mentioned approaches for a short time, and for the harmful trihalomethane by 
reduction and the chlorine-based oxidizer to be unable to do a running cost from a technical 
process side, but for this invention to decompose **** conditions and the made thing into the 
technical problem. 

[0014] This invention aims at offering the art and equipment of wastewater for the purpose of 
disassembling harmful halogenides, such as trihalomethane which is made to an appropriate thing 
or is naturally generated, and lessening, if profitability as a running cost is made into what kind of 
process. 
[0015] 

[Means for Solving the Problem] It is characterized by to photodissociate chlorine compounds, 
such as trihalomethane which carried out the byproduction, at the same time it pours into the 
reaction vessel which has superfluous barn wastewater, and it stirs it in ordinary temperature, 
irradiating ultraviolet rays at the solid photocatalyst fixed in waste fluid and it decolorizes, after 
this invention adds and electrolyzes a halogenide into some wastewater in the approach of 
processing (1) barn wastewater as a result of inquiring wholeheartedly, in order to attain the 
above-mentioned object. 

[0016] (2) Make some wastewater beforehand filtered in the equipment which processes barn 
wastewater carry out the addition dissolution of the halogenated compound, and carry out 
energization processing in an anode plate with the cell which used the stainless steel electrode 
for a platinum plating titanium electrode and cathode. pH is adjusted for this by alkali chemicals, 
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and it pours into the reaction vessel which has superfluous barn wastewater, and stirs under 
ordinary temperature, and oxidation decolorization of the superfluous barn wastewater is carried 
out. Under the present circumstances, the trihalomethane considered to react with the humus in 
liquid and to generate contacts the photocatalyst fixed in the net basket in the liquid of a 
reaction vessel, and is decomposed by the light of the low-pressure mercury lamp irradiated by 
the catalyst front face. Carry out aeration of the filtered water with which after reaction 
termination contained the residual chlorine after filtration in advance of discharge, and let it be 
low residual chlorine content water. 
[0017] 

[Embodiment of the Invention] Hereafter, based on the drawing of attachment of 1 operation 
gestalt of this invention, it explains concretely. In drawing 1 , 1 is a wastewater storage tank 
after activated sludge treatment, and the barn wastewater 2 after activated sludge treatment is 
held. It puts into a cell 6 and a reaction vessel 13 after adsorption with the filter media 5 which 
are the ceramic balls which move the barn wastewater 2 after activated sludge treatment to a 
lauter tub 4 by the wastewater feed pump 3, and have the adsorption engine performance. 
[0018] The anode plate of the electrode plate 7 of a cell 6 uses a platinum plating titanium 
reticular lamina, and uses SUS304 for ****. Alkali chemicals are added to the water solution 
adjusted so that a halogenated compound water solution, for example, a brine solution, might be 
poured into processing liquid from the drug solution tub 9, a damage might not be given to an 
electrode and salt concentration might not become 3% or less a little, it adjusts to pH 6-8, and a 
rectifier 12 is turned on. Electrolysis temperature is desirable, if needed, keeping at 50 degrees C 
or less prepares a cooling coil in a cell 6, and it cools it. It is because this lessens CI2 and 
distribution of a hypochlorous acid and a hypochlorite with oxidation capacity is the range 
occupied most greatly, although keeping at 6-8 is desirable as for pH. (Fumio Hine work and 
electrochemical reaction actuation, cell engineering, Kagaku-Dojin) The electrical potential 
difference at the time of electrolysis is [ about two 10 A/dm and the distance between 
electrodes of current density ] 50mm before and after DC12V. 

[0019] The after [ 30 minutes ] electrolytic solution 8 of electrolysis is poured into the inside 
which moved the processing liquid 2 of an amount to the reaction vessel 13 from the lauter tub 4 
ten to 50 times, and was stored. It stirs with an agitator 17 at a room temperature, and mixes to 
homogeneity. The sodium hypochlorite (NaCIO) compounded with the cell 6 emits the oxygen (O) 
of a nascent state as an oxidizer, and oxidizes and decolorizes the humus which is a coloring 
component. 

[0020] However, since CI2 and CIO- exist in the electrolytic solution 8, these react with the 
humus contained in the barn wastewater 2 after activated sludge treatment, and generate the 
so-called harmful trihalomethane, such as chloroform. Therefore, it is necessary to decompose 
and remove this trihalomethane. 

[0021] Although it was possible to add a titanium dioxide with powder on the basis of UV 
irradiation for organic halogen decomposition, the water solution became cloudy in this case, light 
penetrated, and the effectiveness of ******** was not accepted. (JP,5-269378,A) . 
[0022] However, the trihalomethane adhering to the titanium-dioxide front face which will be a 
photocatalyst if 15 is made into the shape of a solid-state, it fixes in liquid and a titanium dioxide 
etc. sets an ultraviolet ray lamp 16 near the pole can be photodissociated. Although 385mm of 
wavelength is desirable, it is effective at least 254mm. 

[0023] When the reaction mixture 14 which was chromaticities 300-400 becomes chromaticities 
1-50, it is moved to a lauter tub 20 with the reaction mixture dipping-up pump 19, and 
suspended matter is removed at filter media 21, and it overflows, and moves to the discharge 
monitor tank 23. 

[0024] In the discharge monitor tank 23, if aeration of the air is carried out from the powder 
trachea 25 and there is residual chlorine, it will be removed by aeration. 

[0025] Processing liquid 24 is overflowed from the discharge monitor tank 23, and is discharged 

serially. 

[0026] 

[Example] An example explains this invention to a detail further. In order to oxidize coloring 



JP,2000-263049,A [DETAILED DESCRIPTION] 



4/4 ^— v 



wastewater, 601. of activated-sludge-treatment liquid was put into the cell as a case of a 
chlorine-based oxidizer independent activity, 1.8kg of salt and 2.5g of caustic alkali of sodium 
were thrown in and stirred to this, and it was made the homogeneity phase of pH7.2. It energized 
for 30 minutes by 9.7-1 1.5V, and 190A at 18 degrees C of solution temperature. The distance 
between electrodes of current density was 50mm in 9.05 A/dm2. In addition, as for cathode, in 
the anode plate, the electrode used the stainless plate by the platinum plating titanium reticular 
lamina. The liquid energized and obtained is transparent and colorless. A part of this liquid is 
drawn up and the result of having thinned with coloring wastewater of the chromaticity 350 of an 
amount 10 times, and carrying out the stirring reaction for bottom 30 minutes of a room 
temperature on condition that versatility is shown in a table 1. 
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[0028] Although decomposition of trihalomethane is not accepted, decomposition is checked by 
using a photocatalyst only by stirring and UV irradiation, so that clearly from a table 1. 
[0029] In addition, in experiment 1 , a chromaticity is in the inclination which becomes small and 
goes as time amount is formed, although a chromaticity is large, since the reaction is slow. 
Moreover, COD of experiment 3 was decreasing to 1/10 of a start undiluted solution by 8.6. 
[0030] 

[Effect of the Invention] By this invention, rather than the sodium hypochlorite method as a 
conventional chlorine-based oxidizer method, a hypochlorous-acid component effective in 
oxidation can be generated without damaging an electrode, and since it is moreover made to thin 
and react with a lot of effluents, a throughput can perform many oxidative degradation of humus 
economically. Furthermore, the harmful trihalomethane which carries out a byproduction is also 
below the range that can suit the effluent control of trihalomethane enough so so much since a 
photolysis is carried out by the activity of a solid photocatalyst even if it generates, a showy 
flaw and. 
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TECHNICAL FIELD 



[Field of the Invention] This invention carries out oxidative degradation of the organic substance 
contained during wastewater by irradiating the bottom ultraviolet rays of sodium hypochlorite 
existence, and it relates to the process which carries out decomposition clearance of the 
trihalomethane which carries out a byproduction in this process on the photocatalyst solid-state 
front face by which UV irradiation was carried out at the same time it removes the coloring 
component under wastewater. 
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PRIOR ART 



[Description of the Prior Art] Generally the sanitary sewage discharged from barns, such as a 
cow and a pig, is discharged after the clarification processing by active sludge. However, it is 
greatly regarded as questionable from the field of environmental pollution and life insurance to 
the discharge after such [ in recent years ] processing. 

[0003] the wastewater from the clarification treatment facility of the zootechnics sanitary 
sewage — the difference of concentration — that — thin yellow thru/or blackish brown are 
presented. The key factor of this coloring is humus (the last compound of the organic substance) 
contained underwater, and when the treated water containing this humus is discharged to a river, 
it it not only destroys natural environment and natural ecosystem, but affects people's life-form 
voice. That is, although it is chlorinated for disinfection when purification plant is located on the 
lower stream of a river of a river, humus and chlorine react and the trihalomethane which is 
harmful matter generates. Trihalomethane is not allowed to contain mostly from the clarification 
treatment facility to the wastewater itself naturally. 

[0004] Therefore, there are very few contents of (1) humus from the clarification treatment 
facility of the barn sanitary sewage to treated water, and it will be required socially from now on 
that wastewater is not coloring and that deer content of the (2) trihalomethane should not be 
carried out very only. 

[0005] The approach of the former many has been tried about decolorization of wastewater of 
(1). For example, coagulating sedimentation, an activated-charcoal-absorption method, a 
demarcation membrane method, the ozone approach, the hydrogen-peroxide method, the 
ultraviolet-rays oxidation style, the chlorine-based oxidizer method, etc. are learned. 
[0006] First, coagulating sedimentation is mixed [ wastewater and ], makes flocculants, such as 
an aluminum sulfate, a polyaluminum chloride, a ferrous sulfate, and ferric sulfate, react, and 
carries out coagulation sedimentation of the coloring component, and although it is the approach 
of making a supernatant discharging, there is a fault whose process which processes a 
coagulation sedimentation object increases. 

[0007] Although an activated-charcoal-absorption method is an approach of making a coloring 
component sticking to activated carbon through wastewater, the shortness of the life that the 
adsorption capacity force of activated carbon is restricted is fatal. Therefore, there is also a 
problem which discards deed used activated carbon frequently about exchange, and it is not 
practical including profitability, either. 

[0008] Although a demarcation membrane method is a technique which carries out filtration 
clearance of the matter as a coloring component, in the barn waste water treatment also with 
many amounts of filtration where the concentration of a coloring component is high, it is easy to 
carry out blinding, reprocessing of condensation liquid is also needed, and it is not desirable in 
respect of practicability. 

[0009] Although it is the approach of an ozone approach making generate high-concentration 
ozone with an ozonizer, making it carry out aeration during wastewater, and decolorizing by the 
oxidizing power of ozone, since very high-concentration ozone is needed for processing of a high 
chromaticity like barn wastewater, high concentration ozone has economically the fault for which 
new ozonization is needed. 
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[0010] Processing speed is quite slow although a hydrogen-peroxide method is the approach of 
carrying out oxidative degradation of the coloring component by the hydroxy radical generated 
by disassembly of hydrogen peroxide solution. Then, although ultraviolet rays are used together 
or other drugs and combination with a technique are also examined, it is inferior to barn 
wastewater of a large quantity in capacity. 

[0011] Although the ultraviolet-rays oxidation style is based on a wavelength region irradiating 
and decomposing into an organic substance while draining the ultraviolet rays of the short 
wavelength which is 254nm, it also has the difficulty resolvability organic substance and is quite 
difficult. Then, it inquires using the lamp which also emits using together with other approaches, 
and the short wavelength of 185nm which generates ozone etc. however, this approach — a 
short time — a large quantity — it is difficult for carrying out waste water treatment. 
[0012] A chlorine-based oxidizer method is learned as an approach of oxidizing the organic 
substance chemically by sodium hypochlorite etc., and it is known widely that it is effective in 
oxidizing the organic substance leading to COD or BOD and a chromaticity component. However, 
it is thought that a running cost is large, and when there is much quantity of water to be treated, 
generally it is not used. Moreover, treated water is anxious about generation of the harmful 
trihalomethane by the reaction with the organic substance, and it is not considered a desirable 
process. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By this invention, rather than the sodium hypochlorite method as a 
conventional chlorine-based oxidizer method, a hypochlorous-acid component effective in 
oxidation can be generated without damaging an electrode, and since it is moreover made to thin 
and react with a lot of effluents, a throughput can perform many oxidative degradation of humus 
economically. Furthermore, the harmful trihalomethane which carries out a byproduction is also 
below the range that can suit the effluent control of trihalomethane enough so so much since a 
photolysis is carried out by the activity of a solid photocatalyst even if it generates, a showy 
flaw and. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although there is the decolorization effectiveness of 
barn wastewater, respectively, many above-mentioned approaches lack in the throughput of a 
large quantity for a short time, or a problem is in profitability, they need secondary treatment, 
carry out the byproduction of the harmful matter, or have merits and demerits. It is making for a 
chlorine-based oxidizer method to take up as most desirable approach to top priority in 
consideration of the approach of having the decolorization effectiveness of a large quantity in 
many above-mentioned approaches for a short time, and for the harmful trihalomethane by 
reduction and the chlorine-based oxidizer to be unable to do a running cost from a technical 
process side, but for this invention to decompose **** conditions and the made thing into the 
technical problem. 

[0014] This invention aims at offering the art and equipment of wastewater for the purpose of 
disassembling harmful halogenides, such as trihalomethane which is made to an appropriate thing 
or is naturally generated, and lessening, if profitability as a running cost is made into what kind of 
process. 
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MEANS 



[Means for Solving the Problem] It is characterized by to photodissociate chlorine compounds, 
such as trihalomethane which carried out the byproduction, at the same time it pours into the 
reaction vessel which has superfluous barn wastewater, and it stirs it in ordinary temperature, 
irradiating ultraviolet rays at the solid photocatalyst fixed in waste fluid and it decolorizes, after 
this invention adds and electrolyzes a halogenide into some wastewater in the approach of 
processing (1) barn wastewater as a result of inquiring wholeheartedly, in order to attain the 
above-mentioned object. 

[0016] (2) Make some wastewater beforehand filtered in the equipment which processes barn 
wastewater carry out the addition dissolution of the halogenated compound, and carry out 
energization processing in an anode plate with the cell which used the stainless steel electrode 
for a platinum plating titanium electrode and cathode. pH is adjusted for this by alkali chemicals, 
and it pours into the reaction vessel which has superfluous barn wastewater, and stirs under 
ordinary temperature, and oxidation decolorization of the superfluous barn wastewater is carried 
out. Under the present circumstances, the trihalomethane considered to react with the humus in 
liquid and to generate contacts the photocatalyst fixed in the net basket in the liquid of a 
reaction vessel, and is decomposed by the light of the low-pressure mercury lamp irradiated by 
the catalyst front face. Carry out aeration of the filtered water with which after reaction 
termination contained the residual chlorine after filtration in advance of discharge, and let it be 
low residual chlorine content water. 
[0017] 

[Embodiment of the Invention] Hereafter, based on the drawing of attachment of 1 operation 
gestalt of this invention, it explains concretely. In dra win g 1 , 1 is a wastewater storage tank 
after activated sludge treatment, and the barn wastewater 2 after activated sludge treatment is 
held. It puts into a cell 6 and a reaction vessel 13 after adsorption with the filter media 5 which 
are the ceramic balls which move the barn wastewater 2 after activated sludge treatment to a 
lauter tub 4 by the wastewater feed pump 3, and have the adsorption engine performance. 
[0018] The anode plate of the electrode plate 7 of a cell 6 uses a platinum plating titanium 
reticular lamina, and uses SUS304 for ****. Alkali chemicals are added to the water solution 
adjusted so that a halogenated compound water solution, for example, a brine solution, might be 
poured into processing liquid from the drug solution tub 9, a damage might not be given to an 
electrode and salt concentration might not become 3% or less a little, it adjusts to pH 6-8, and a 
rectifier 12 is turned on. Electrolysis temperature is desirable, if needed, keeping at 50 degrees C 
or less prepares a cooling coil in a cell 6, and it cools it. It is because this lessens CI2 and 
distribution of a hypochlorous acid and a hypochlorite with oxidation capacity is the range 
occupied most greatly, although keeping at 6-8 is desirable as for pH. (Fumio Hine work and 
electrochemical reaction actuation, cell engineering, Kagaku-Dojin) The electrical potential 
difference at the time of electrolysis is [ about two 10 A/dm and the distance between 
electrodes of current density ] 50mm before and after DC 12V. 

[0019] The after [ 30 minutes ] electrolytic solution 8 of electrolysis is poured into the inside 
which moved the processing liquid 2 of an amount to the reaction vessel 13 from the iauter tub 4 
ten to 50 times, and was stored. It stirs with an agitator 1 7 at a room temperature, and mixes to 
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homogeneity. The sodium hypochlorite (NaCIO) compounded with the cell 6 emits the oxygen (O) 
of a nascent state as an oxidizer, and oxidizes and decolorizes the humus which is a coloring 
component. 

[0020] However, since CI2 and CIO- exist in the electrolytic solution 8, these react with the 
humus contained in the barn wastewater 2 after activated sludge treatment, and generate the 
so-called harmful trihalomethane, such as chloroform. Therefore, it is necessary to decompose 
and remove this trihalomethane. 

[0021] Although it was possible to add a titanium dioxide with powder on the basis of UV 
irradiation for organic halogen decomposition, the water solution became cloudy in this case, light 
penetrated, and the effectiveness of ******** was not accepted. (JP,5~269378,A) . 
[0022] However, the trihalomethane adhering to the titanium-dioxide front face which will be a 
photocatalyst if 15 is made into the shape of a solid-state, it fixes in liquid and a titanium dioxide 
etc. sets an ultraviolet ray lamp 16 near the pole can be photodissociated. Although 385mm of 
wavelength is desirable, it is effective at least 254mm. 

[0023] When the reaction mixture 14 which was chromaticities 300-400 becomes chromaticities 
1-50, it is moved to a lauter tub 20 with the reaction mixture dipping-up pump 19, and 
suspended matter is removed at filter media 21, and it overflows, and moves to the discharge 
monitor tank 23. 

[0024] In the discharge monitor tank 23, if aeration of the air is carried out from the powder 
trachea 25 and there is residual chlorine, it will be removed by aeration. 

[0025] Processing liquid 24 is overflowed from the discharge monitor tank 23, and is discharged 
serially. 
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EXAMPLE 



[Example] An example explains this invention to a detail further. In order to oxidize coloring 
wastewater, 601. of activated-sludge-treatment liquid was put into the cell as a case of a 
chlorine-based oxidizer independent activity, 1.8kg of salt and 2.5g of caustic alkali of sodium 
were thrown in and stirred to this, and it was made the homogeneity phase of pH7.2. It energized 
for 30 minutes by 9.7-1 1.5V, and 190A at 18 degrees C of solution temperature. The distance 
between electrodes of current density was 50mm in 9.05 A/dm2. In addition, as for cathode, in 
the anode plate, the electrode used the stainless plate by the platinum plating titanium reticular 
lamina. The liquid energized and obtained is transparent and colorless. A part of this liquid is 
drawn up and the result of having thinned with coloring wastewater of the chromaticity 350 of an 
amount 10 times, and carrying out the stirring reaction for bottom 30 minutes of a room 
temperature on condition that versatility is shown in a table 1 . 
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[0028] Although decomposition of trihalomethane is not accepted, decomposition is checked by 
using a photocatalyst only by stirring and UV irradiation, so that clearly from a table 1. 
[0029] In addition, in experiment 1, a chromaticity is in the inclination which becomes small and 
goes as time amount is formed, although a chromaticity is large, since the reaction is slow. 
Moreover, COD of experiment 3 was decreasing to 1/10 of a start undiluted solution by 8.6. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawjngjj It is indicated that a schematic diagram is also about one example of a processor 
which is alike and carries out this invention. 
[Description of Notations] 

** .... Wastewater storage tank after activated sludge treatment 

** .... Barn wastewater after activated sludge treatment 

** .... Wastewater feed pump 

** .... Lauter tub 

** .... Filter media 

** .... Cell 

** .... Electrode plate 

** .... Electrolytic solution 

** .... Drug solution tub 

**10 .... Thermometer 

**1 1 .... PH meter 

**12 .... Rectifier 

**13 .... Reaction vessel 

**14 .... Reaction mixture 

**15 - Photocatalyst 

**16 .... Ultraviolet ray lamp 

**1 7 .... Agitator 

**18 .... Chromoscope 

**19 .... Reaction mixture dipping-up pump 
**20 .... Lauter tub 
**21 .... Filter media 
**22 .... Filtrate 

**23 .... Discharge monitor tank 

**24 .... Processing liquid 

**25 .... Powder trachea 

**26 .... Processing liquid recovery pump 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 



